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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device which can 
detect unevenness in the coating of a resist film simply 
without requiring extra process or time. 
SOLUTION: This detecting device concerned is equipped 
with a light projecting device to cast a mono-color safe light 
onto a resist film coated on the surface of a material 10 and 
a photo-sensor 18 to measure the intensity of the reflected 
light by the resist film surface, and thereby the intensities 
of reflected light are measured in a plurality of positions on 
the film surface. The mean of the measurements is 
calculated, and the measurements in different positions on 
the surface are turned into the relative value data with 
respect to the mean, and this data is arranged two- 
dimensionally in correspondence to the measuring positions 
on the film surface so as to prepare image data, and image 
display is made on the basis of the obtained image data. 
From the image, whether or not unevenness exists in the 
coating of the resist film is judged. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resist film by the stage which lays the raw material by which spreading formation was carried 
out in a front face, and the homogeneous light And the light source which irradiates the safety light which 
does not expose the resist film to the resist film formed in the front face of the raw material on said stage, A 
migration means to move said stage relatively into a flat surface to said light source, The measurement means 
which carries out sequential measurement of the reinforcement of the reflected light which irradiated from 
said light source and was reflected by said resist film surface in two or more locations of a resist film surface 
while moving said stage relatively to said light source, The average of the reinforcement of the reflected light 
measured in two or more locations of said resist film surface by this measurement means is computed 
beforehand. An operation means to change into the data of the relative value to said average value the 
reinforcement of each reflected light measured in two or more locations of a resist film surface, respectively, 
An image data origination means to put in order the data of each relative value changed by this operation 
means two-dimensional corresponding to two or more measuring points of said resist film surface, and to 
create image data, Spreading unevenness detection equipment of the resist film which consists of an image 
display means which carries out image display based on the image data created by this image data origination 
means. 
[Claim 2] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the spreading unevenness detection equipment of the resist 
film used [ whether there is any spreading unevenness (unevenness of thickness) of the resist film, and ] for 
detecting in simple, when a shadow mask, a liquid crystal display (LCD), etc. for the color picture tubes are 
manufactured by the photo etching method and spreading formation of the resist film (film) is carried out on 
the front face of raw materials, such as a metallic thin plate and a glass substrate. 
[0002] 

[Description of the Prior Art] When applying the photo etching method and manufacturing the shadow mask 
for the color picture tubes, LCD, etc., after carrying out spreading formation of the resist film, pattern 
exposure, a development process, etc. are performed on the front face of raw materials, such as a metallic 
thin plate and a glass substrate, but homogeneity (thickness homogeneity) of spreading of the resist film has 
big effect on the processing quality in a process, after being performed following a spreading process. 
[0003] Since detection of the spreading unevenness of the resist film has a large area used as the object, 
mechanical detection is difficult for it. For this reason, it depends for detection of the spreading unevenness 
of the resist film on human being's visual inspection conventionally. However, in a visual inspection, there is a 
trouble that a difference appears in an inspection result with the level of skill etc. 

[0004] After forming the resist film in a metal plate, the detection approach that spreading unevenness is 
easily detectable is indicated by JP,7-105838,A there. The approach indicated by this number official report 
uses that the color of the part changes deeply since a coefficient of water absorption becomes high so that 
the thickness of the resist film is thick, when water is given to the resist film. It is the approach give water to 
the resist film after forming the resist film in a metal plate, and check whether the resist film discolors deeply 
selectively then with viewing and a camera, and the existence of the discoloration detects whether there is 
any spreading unevenness. 

[0005] Moreover, as an approach of managing the thickness of a resist in the production process of a shadow 
mask etc., the amount of the solvent in the resist of non-dryness is measured immediately after spreading of 
a resist, the thickness in the dryness of a resist is calculated from the measured value, and the method of 
adjusting coverage of the resist in a spreading process based on the data of the obtained thickness is 
indicated by JP,6-74717,A. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the spreading unevenness detection approach of resist 
film which was indicated by JP,7-105838,A needs the excessive process of giving water for the resist film, in 
order to detect spreading unevenness, and it has the trouble of taking time amount before the resist film 
absorbs water and discolors. 

[0007] Moreover, although the approach indicated by JP,6~74717,A can measure the thickness of the resist 
film in spot and can manage thickness of a resist, since it does not measure thickness over the whole surface 
of the resist film, it cannot detect the spreading unevenness (unevenness of thickness) of the resist film. 
[0008] This invention is made in view of the above situations, and aims at offering the spreading unevenness 
detection equipment which can detect the spreading unevenness of the resist film, without needing an 
excessive process and time amount simply. 
[0009] 

[Means for Solving the Problem] The stage where invention concerning claim 1 lays the raw material with 
which spreading formation of the resist film was carried out in a front face, By the homogeneous light, and the 
light source which irradiates the safety light which does not expose the resist film to the resist film formed in 
the front face of the raw material on said stage, A migration means to move said stage relatively into a flat 
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surface to said light source, The measurement means which carries out sequential measurement of the 
reinforcement of the reflected light which irradiated from said light source and was reflected by said resist 
film surface in two or more locations of a resist film surface while moving said stage relatively to said light 
source, The average of the reinforcement of the reflected light measured in two or more locations of said 
resist film surface by this measurement means is computed beforehand. An operation means to change into 
the data of the relative value to said average value the reinforcement of each reflected light measured in two 
or more locations of a resist film surface, respectively, An image data origination means to put in order the 
data of each relative value changed by this operation means two-dimensional corresponding to two or more 
measuring points of said resist film surface, and to create image data, Let it be a summary to have 
constituted the spreading unevenness detection equipment of the resist film with the image display means 
which carries out image display based on the image data created by this image data origination means. 
[0010] As opposed to the resist film with which spreading formation of the invention concerning claim 2 was 
carried out on the front face of the raw material conveyed in an one direction by the homogeneous light And 
the light source which irradiates the safety light which does not expose the resist film, The measurement 
means which carries out sequential measurement of the reinforcement of the reflected light which irradiated 
from this light source and was reflected by said resist film surface in two or more locations of a resist film 
surface, The average of the reinforcement of the reflected light measured in two or more locations of said 
resist film surface by this measurement means is computed beforehand. An operation means to change into 
the data of the relative value to said average value the reinforcement of each reflected light measured in two 
or more locations of a resist film surface, respectively, An image data origination means to put in order the 
data of each relative value changed by this operation means two-dimensional corresponding to two or more 
measuring points of said resist film surface, and to create image data, Let it be a summary to have 
constituted the spreading unevenness detection equipment of the resist film with the image display means 
which carries out image display based on the image data created by this image data origination means. 
[0011] With the spreading unevenness detection equipment of the resist film of invention concerning claim 1 
of the above-mentioned configuration While a stage is relatively moved into a flat surface to the light source 
by the migration means and the resist film by which spreading formation was carried out moves to the front 
face of the raw material laid in the stage relatively to the light source It is the homogeneous light from the 
light source, and the safety light is irradiated to the resist film, and sequential measurement of the 
reinforcement of the reflected light reflected by the resist film surface is carried out in two or more locations 
of a resist film surface by the measurement means. And the average value of the reinforcement of the 
reflected light measured in two or more locations of a resist film surface by the operation means is computed, 
and the reinforcement of each reflected light measured in two or more locations of a resist film surface is 
changed into the data of the relative value to said average value, respectively. From this changed data of 
each relative value, by the image data origination means, the two-dimensional image data corresponding to 
two or more measuring points of a resist film surface is created, and image display is carried out to an image 
display means based on the obtained image data. 

[0012] Moreover, with the spreading unevenness detection equipment of the resist film of invention 
concerning claim 2 of the above-mentioned configuration, to the resist film by which spreading formation was 
carried out on the front face of the raw material conveyed in an one direction, it is the homogeneous light 
from the light source, and the safety light is irradiated, and sequential measurement of the reinforcement of 
the reflected light reflected by the resist film surface is carried out in two or more locations of a resist film 
surface by the measurement means. And the average value of the reinforcement of the reflected light 
measured in two or more locations of a resist film surface by the operation means is computed, and the 
reinforcement of each reflected light measured in two or more locations of a resist film surface is changed 
into the data of the relative value to said average value, respectively. From this changed data of each relative 
value, by the image data origination means, the two-dimensional image data corresponding to two or more 
measuring points of a resist film surface is created, and image display is carried out to an image display 
means based on the obtained image data. 

[0013] Here, to change of the thickness of the resist film, when the homogeneous light (wavelength of 
589nm), for example, the homogeneous light emitted from a sodium lamp, is irradiated by the resist film 
surface at 40 degrees of angles of incidence, the reflection factor of the light in the resist film is changed by 
the optical interferential action in the resist film, as shown in dr awin g 4 . There are the spot 5 as shown in 
drawin g 6 as a class of spreading unevenness which it is common for the front face of the resist film 1 to rise 
locally so that a partial expanded sectional view may be shown roughly [ the spreading unevenness of the 
resist film ] on the other hand in drawin g 5 , and for thickness to become thick, and to dent the front face of 
the resist film locally, and for thickness to become thin, and to be generated, carries out in this way, and is 
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produced, muscle unevenness 6 T etc. In dr a w ing 5 , 2 is the front face of raw materials, such as a metallic thin 
plate, and in dr aw ing 6 , 4 is raw materials, such as a metallic thin plate, and an arrow head 7 is the 
conveyance direction. As shown in draw ing 5 , supposing the film is the whole surface mostly, for example, the 
thickness of the resist film 1 is 6.9 micrometers and the maximum thickness of the climax part 3 is 7.6 
micrometers, the measured value of the reflected light reinforcement in ************ of two or more 
measuring points will be set to 0.49E (E is the reinforcement of incident light) from drawing 4 . Moreover, the 
measured value of the climax part 3 becomes smaller than 0.49E. In the minute range A which the climax part 
3 produced, this is because the reinforcement which equalized the reflected light reinforcement which 
changes periodically in the range from 0.49E to 0.1 7E with a measurement means is obtained as measured 
value, although resist thickness changes in 6.9 to 7.6 micrometers. Since the measured value of the reflected 
light reinforcement in the measuring point of ****** is 0.49E, the average of the reflected light reinforcement 
computed by the operation means becomes almost equal to 0.49E, the relative value to the average is set to 
about 0 in the measuring point of ******, and only the relative value of the measuring point which the climax 
part 3 has produced becomes smaller (or greatly) than 0. Image data is created with an image data origination 
means using the data of this relative value, and if it displays as image display, for example, a shade image, with 
an image display means based on the obtained image data, only the location which the climax part 3 has 
produced will become deep (or thinly). Then, it can be known by observing the image displayed on the image 
display means whether spreading unevenness is in the resist film. 

[0014] As mentioned above, the spreading unevenness detection equipment of each invention concerning 
claim 1 and claim 2 is not measuring the thickness in two or more locations of the resist film, and detecting 
spreading unevenness, respectively, and enables it to detect the spreading unevenness of the resist film 
simply. Moreover, the spreading unevenness of the resist film is simply detectable with in-line one with the 
spreading unevenness detection equipment of invention concerning claim 2. 
[0015] 

[Embodiment of the Invention] It explains referring to the drawing about the suitable operation gestalt of this 
invention hereafter. 

[0016] Drawin g 1 is the mimetic diagram showing one example of the outline configuration of the spreading 
unevenness detection equipment of the resist film concerning this invention. This detection equipment is 
equipped with the stage 12 which lays the sample 10 of the raw material with which spreading formation of 
the resist film, for example, the resist film which consists of a water-soluble photoresist containing casein and 
dichromic acid, was carried out, for example, the raw material which consists of the low-carbon steel and the 
Invar material for the shadow masks with which it is used for a color Braun tube, in a front face. The stage 12 
is supported respectively free [ a round trip ] in the direction of X, and the direction of Y in the flat surface, 
and, therefore, is driven to a driver 14. 

[0017] Above the stage 12, optical irradiation equipment 16 and the optical detection sensor 18 are arranged. 
Optical irradiation equipment 16 is arranged so that the incident angle over the front face of a sample 10 may 
become 40 degrees, as a mimetic diagram is shown in drawing 2 t and the optical detection sensor 18 is 
arranged so that the reflected light of 40 degrees of angle of reflection may be incorporated. Optical 
irradiation equipment 1 6 is constituted from a long sodium lamp 20, a spherical mirror 22, and a diffusion plate 
24 by the one direction (it is a vertical direction to space). A sodium lamp 20 emits the homogeneous light 
with a wavelength of 589nm, and the homogeneous light of this wavelength is the safety light which does not 
expose the resist film. In addition, the wavelength of the safety light (homogeneous light) should just be the 
range excluding the sensibility wavelength range of the range of a (visible ray) to the resist film from 360nm to 
830nm. Electrical connection of the sodium lamp 20 is carried out to the RF burning circuit 26, and it is 
turned on by the RF burning circuit 26 by the RF, for example, the frequency of 100kHZ(s). The optical 
detection sensor 18 makes two or more components (photodiode) of for example, 2.5mm angle arrange in 
parallel in the direction (for it to be a vertical direction to space) parallel to the longitudinal direction of a 
sodium lamp 20 t and is constituted. 

[0018] The optical detection sensor 18 incorporates the reflected light which irradiated from optical 
irradiation equipment 16 and was reflected by the resist film surface of a sample 10, and changes it into the 
electrical signal corresponding to the reinforcement of the reflected light. The electrical signal is sent to A/D 
converter 28, and is changed into a digital signal, and the digital signal inputs it into CPU30. A keyboard 32, a 
display 34, and memory 36 are connected to CPU30. Moreover, the stage controller 38 which controls a driver 
14 is connected to CPU30. Furthermore, CPU30 is connected with the X-Y counter 40 through I/O interface 
42. The X-Y counter 40 counts which the stage 12 moved in the direction of X, and the direction of Y from 
the home position, respectively, and sends the location data to CPU30. And CPU30 connects the 
measurement data of the reflected light reinforcement sent from the optical detection sensor 18, and the 
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location data sent from the X-Y counter 40, and memory 36 is made to memorize it. 
[0019] Next, it explains based on the flow chart which showed a series of actuation which detects the 
spreading unevenness of the resist film using the spreading unevenness detection equipment of a 
configuration as shown in drawing 1 to drawing 3 . 

[0020] For example, some shadow mask raw materials with which spreading formation of the resist film was 
carried out are cut off on a front face, the sample of measurable magnitude is produced with detection 
equipment, and the sample 10 is set on a stage 12 (step S1). Next, after setting a stage 12 to a home position 
(step S2), in order to remove the effect by dispersion in the sensibility between the components of the 
optical detection sensor 18 from measurement data, an optical exposure is carried out from optical irradiation 
equipment 16 to a suitable standard plane, the reinforcement of the reflected light is measured by the optical 
detection sensor 18 (step S3), correction-by-sensitiveness data are obtained, and it is memorized in memory 
36. And after carrying out an optical exposure from optical irradiation equipment 16 to a resist film surface, 
measuring the reinforcement of the reflected light by the optical detection sensor 18 (step S4), incorporating 
the measurement data about the whole measuring range and incorporating all data, deciding the measuring 
range of a sample 10 and moving a stage 12 in the direction of X, and the direction of Y, respectively, 
correction by sensitiveness of measurement data be perform using the correction-by-sensitiveness data 
which memory 36 be made to memorize beforehand. And in CPU30, average-value data are computed (step 
S5), and, subsequently the measurement data by which correction by sensitiveness was carried out is 
changed into the data of the relative value to average-value data from the measurement data by which 
correction by sensitiveness was carried out (step S6). From this changed relative-value data, the two- 
dimensional image data corresponding to two or more measuring points of a resist film surface is created 
(step S7), and a shade image is displayed on a display 34 by the two-dimensional array based on the obtained 
image data (step S8). If an operator observes the image displayed on this display 34 and a deep part and a 
thin part are selectively found in an image, he will judge that spreading unevenness is in the resist film. 
[0021] In addition, although considered as the configuration for which the stage in which optical irradiation 
equipment and an optical detection sensor were fixed to, and the sample was laid is moved in the direction of 
X, and the direction of Y, respectively in explanation of the above-mentioned operation gestalt It is good also 
as a configuration for which fixes the stage in which the sample was laid and optical irradiation equipment and 
an optical detection sensor are moved in the direction of X, and the direction of Y in one, respectively, and 
while moving a stage in the direction of X, it is good also as a configuration for which optical irradiation 
equipment and an optical detection sensor are moved in the direction of Y in one. Moreover, it is not limited 
to the thing of the above-mentioned operation gestalt, for example, may be made to use the irradiation 
equipment of an incident light floodlighting type like a microscope, and the configuration of optical irradiation 
equipment is the homogeneous light, and as long as it emits the safety light, it may use lamps other than a 
sodium lamp. Furthermore, a line sensor camera etc. may be used and you may make it use gas laser and 
semiconductor laser, such as argon laser and He Ne laser, as optical irradiation equipment as an optical 
detection sensor. 

[0022] Next, the operation gestalt in the case of detecting the spreading unevenness of the in-line resist film 
is explained, referring to drawin g 7 thru/or drawin g 9 . 

[0023] Drawin g 7 is the schematic diagram having shown typically the process which forms the resist film in 
the front face of a metallic thin plate band-like [ long ]. In drawin g 7 , the metallic thin plate 50 band-like 
[ long ] which is a shadow mask raw material follows the longitudinal direction, is conveyed, passes the resist 
spreading section 52 and a dryer part 54, and is remitted to the printing process which is degree process. A 
metallic thin plate 50 and by being conveyed being immersed into the resist liquid 58 in the resist tub 56 in 
the resist spreading section 52 After resist liquid was applied to both principal planes, letting it pass between 
the squeegee rollers 60 of a couple and removing excessive resist liquid, It is sent to a dryer part 54, and 
while passing through the inside of a dryer part 54, resist liquid is dried, the metallic thin plate 50 with which 
the resist film of predetermined thickness was formed in both principal planes from the dryer part 54, 
respectively is taken out, and it is sent to a printing process. 

[0024] The spreading unevenness detection equipment of the resist film equipped with optical irradiation 
equipment 62 and the optical detection sensor 64 is arranged in the outlet side of a dryer part 54. Although it 
is juxtaposed and constituted along the cross direction (the conveyance direction of a metallic thin plate 50, 
and direction which intersects perpendicularly) of two LGTs and the metallic thin plate 50 band-like [ long ] 
and optical irradiation equipment 62 is not illustrating the long and slender sodium lamp 66 as a front view is 
shown in dr awing 9 , it is equipped with the spherical mirror and the diffusion plate as well as the optical 
irradiation equipment 16 shown in drawin g 2 . The luminescence method of optical irradiation equipment 62 
could be switched to either high frequency burning or the alternating current burning, and equips the wall box 
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(not shown) with the function. The optical detection sensor 64 is a line sensor camera, and photos regular- 
reflection light which the light irradiated from optical irradiation equipment 62 reflected by the resist film 
surface on a metallic thin plate 50. Both-way migration can be made to carry out in the direction P of an 
optical axis, and the optical detection sensor 64 can adjust now visual field width of face to it, as a side 
elevation is shown in dr awing 8 . Moreover, as for optical irradiation equipment 62, the optical detection 
sensor 64 can adjust now the include angle theta which it is supported rotatable in the vertical plane, 
respectively, and the exposure light from optical irradiation equipment 62 reflects regularly by the resist film 
surface on a metallic thin plate 50, and carries out incidence to the optical detection sensor 64 in 40-60 
degrees in the direction of arrow-head B in the direction of arrow-head A. the optical detection sensor 64 — 
horizontal X (refer to drawing 9 ) still more nearly parallel to the direction Z of a vertical (refer to drawjng 8 ), 
and a metallic thin plate 50 — respectively — a round trip — it is supported movable and has the 
composition that the height location and the location in the cross direction of a metallic thin plate 50 can be 
adjusted. 

[0025] Moreover, like [ although the graphic display was omitted ] the equipment shown in drawing 1 , the 
optical detection sensor 64 is connected to CPU through the A/D converter, and a keyboard, a display, and 
memory are connected to CPU. And according to the bearer rate of a metallic thin plate 50, the setting-out 
input of the scanning rate of the optical detection sensor (line sensor camera) 64 is carried out with the 
keyboard, and two-dimensional image data is created from the data which memory was made to memorize in 
order the measurement data of reflected light reinforcement sent from the optical detection sensor 64, and 
were memorized by the memory. 

[0026] Calculation of the relative value of each measurement data to the calculation -> average-value data of 
the average-value data from the storage -> measurement data of the measurement data to measurement and 
memory creation of image data is performed according to the approach in the equipment shown in drawing 1 , 
and according to the optical detection sensor 64 (calculation of relative-value data) -> it is carried out as it 
was called creation of two-dimensional image data. In this case, while setting up appropriately the scanning 
rate of the optical detection sensor (line sensor camera) 64 and performing incorporation of measurement 
data about the cross direction and its conveyance direction of a metallic thin plate 50 so that the image data 
of 1 to 1 may be obtained, it is made to perform creation of average-value data, and creation of relative-value 
data. In addition, it is not necessary to necessarily create the image data of 1 to 1 depending on the class of 
spreading unevenness. If image data is obtained, based on it, a shade image will be displayed on a display by 
the two-dimensional array. And if an operator observes the shade image displayed on the display and a deep 
part and a thin part are selectively found in an image, he will judge that spreading unevenness is in the resist 
film. In addition, if it is made to display an image on a display as it is based on the data, without making 
memory memorize the measurement data from the optical detection sensor (line sensor camera) 64, the 
spreading condition of the resist film is observable on real time. 

[0027] As mentioned above, when it is made to detect the spreading unevenness of the resist film with in-line 
one, and spreading unevenness is detected, it can prevent immediately that a defective is sent to an after 
process. Moreover, the monitoring which lets 24 hours pass is possible, the obtained image data is saved 
further, and it can also profit by it as quality control data. 

[0028] In addition, although the optical irradiation equipment 16 and the optical detection sensor 18 of 
spreading unevenness detection equipment of the resist film were arranged only to one principal plane side of 
a metallic thin plate 50, optical irradiation equipment and an optical detection sensor are arranged to both the 
principal plane side of a metallic thin plate, respectively, and you may make it detect the spreading 
unevenness of each resist film formed, respectively by thickness which is different in both the principal planes 
of a metallic thin plate with the above-mentioned operation gestalt, respectively. Moreover, when arranging 
optical irradiation equipment 16 and the optical detection sensor 18 only to one principal plane side of a 
metallic thin plate 50 like the above-mentioned operation gestalt, it is desirable to arrange optical irradiation 
equipment and an optical detection sensor to the principal plane side in which the thin resist film of thickness 
was formed. It is because it is better to carry out monitoring especially of the spreading unevenness of the 
resist film thin [ of thickness ] since the aperture precision of the bore formed in a metallic thin plate 
although it bakes so that, as for this, a side thick [ of the thickness of the resist film ] in manufacture of a 
shadow mask may be on the hole size side of a bore and a side thin [ of thickness ] may be on the **** side 
of a bore, and each [ of development and etching ] processing is performed to a metallic thin plate will be 
greatly influenced by the etching precision from a **** side. 

[0029] Moreover, although two optical detection sensors (line sensor camera) 64 were arranged right and left, 
three or more line sensor cameras are arranged, and it may be made to perform incorporation of the reflected 
light in a rear-spring-supporter resist film surface to full [ of a metallic thin plate 50 ], and you may make it 
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arrange only one line sensor camera 64 with the above-mentioned operation gestalt in the center section 
shown in the resist film with the two-dot chain line at drawing 9 towards the location which muscle 
unevenness tends to generate. Furthermore, the include angle theta which exposure light reflects regularly by 
the resist film surface on a metallic thin plate 50 is not restricted to the range of 40-60 degrees. Moreover, 
although which location between [ from the resist spreading section 52 ] before a printing process is 
sufficient as them (refer to drawing 7 X since the optical irradiation equipment 62 of spreading unevenness 
detection equipment and the arrangement location of the optical detection sensor 64 have the stable 
thickness of the resist film after desiccation, it is desirable [ a location ] to arrange in the location after 
dryer-part 54, as showed [ especially ] in the operation gestalt. Furthermore, can be invention also applying to 
detection of the unevenness of the resist film after a printing process, and if this invention chooses the 
wavelength of the exposure light of optical irradiation equipment appropriately, it can also be applied to 
detection of the unevenness of the resist film after a development process. 
[0030] 

[Effect of the Invention] If the spreading unevenness detection equipment of the resist film of invention 
concerning claim 1 is used, the spreading unevenness of the resist film can be detected efficiently, without 
needing an excessive process and time amount simply. Moreover, compared with a visual inspection, neither 
advanced skill nor a considerable experience is needed. Therefore, inspection precision can be raised. And 
this spreading unevenness detection equipment is easy to constitute, and it can manufacture it cheaply. 
[0031] Moreover, if the spreading unevenness detection equipment of the resist film of invention concerning 
claim 2 is used, since the spreading unevenness of the resist film is detectable with in-line one in addition to 
the above-mentioned effectiveness of invention concerning claim 1, when spreading unevenness is detected, 
it can prevent immediately that a defective is sent to an after process, and, for this reason, generating of a 
poor product can be suppressed to the minimum. Moreover, the monitoring which lets 24 hours pass is 
possible, and it can also use for quality control further using the obtained image data. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] It is the mimetic diagram showing one example of the outline configuration of the spreading 
unevenness detection equipment of the resist film concerning this invention. 

[ Drawin g 2] While one example of the outline configuration of optical irradiation equipment is shown, it is the 
mimetic diagram showing the mutual arrangement relation between optical irradiation equipment, a sample, 
and an optical detection sensor. 

[ Dra wing 3] It is a flow chart for explaining a series of actuation which detects the spreading unevenness of 
the resist film using the spreading unevenness detection equipment shown in drawin g 1 . 
[Drawing 4] It is drawing showing relation with the reflection factor of the light in resist thickness and the 
resist film when the homogeneous light is irradiated by the resist film surface. 

[Dra wi ng 5] It is the outline partial expanded sectional view showing one example of the spreading unevenness 
of the resist film. 

[Dra win g 6] It is drawing for explaining the class of spreading unevenness produced on the front face of the 
resist film. 

[ Drawin g 7] It is the schematic diagram in which having shown another example of a configuration of the 
spreading unevenness detection equipment of the resist film concerning this invention, and having shown 
typically the whole coater configuration which forms the resist film in the front face of a metallic thin plate 
band-like [ long ]. 

[ Drawin g 8] It is the side elevation showing the mutual arrangement relation of a metallic thin plate in the 
optical irradiation equipment of the spreading unevenness detection equipment of the resist film installed in 
the coater shown in dr awin g 7 , and an optical detection sensor list. 

[ Draw ing 9] It is drawing which similarly looked at the optical irradiation equipment of the spreading 

unevenness detection equipment of the resist film, and the arrangement part of an optical detection sensor 

from the transverse plane. 

[Description of Notations] 

10 Sample 

1 2 Stage 

14 Driver 

16 62 Optical irradiation equipment 

18 Optical Detection Sensor 

20 66 Sodium lamp 

26 RF Burning Circuit 

30 CPU 

34 Display 

38 Stage Controller 

40 X-Y Counter 

50 Metallic Thin Plate Band-like [ Long ] 
52 Resist Spreading Section 
54 Dryer Part 

64 Optical Detection Sensor (Line Sensor Camera) 
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